Abstract. Rat thyroid cells in primary culture augment cAMP production when challenged with \g=b\-adrenergic agonists; at 10\m=-\5m the potency is isoproterenol > nor\x=req-\ epinephrine > epinephrine. In analogy with human thyroid cells, rat thyroid primary cultures display \g=a\-adrenergic-stimulated cGMP production which inhibits TSH and norepinephrine stimulation of cAMP. Adrenergic regulation of cyclic nucelotide production is lost in the cloned thyroid cell line of rat origin known as Also the potentiating effect of phentolamine on TSH stimulation of cAMP production in thyroid primary cultures becomes an inhibitory one in the 
). In addition, a potentiating effect of the cx-adrenergic antagonist phentolamine on the TSH action together with a decreased TSH activity in the presence of norepinephrine, suggests that an ct-adrenergic recep¬ tor may be involved in the regulation of the TSH action. More recently we have seen that in human thvroid follicular cells, -adrenergic receptors, mainly of the a2-tvpe, counter-regulate TSH ac¬ tion through the activation of the guanylate cyclase system .
A stable line of epithelial rat thyroid cells has been recently obtained (Ambesi-Impiombato et al. 1980 , 1982 ; these cells, referred to by the acronym FRTL-5. have retained thyroid differentiated functions for well over 100 generations; they are exquisitely sensitive to TSH, as well as to thyroid stimulating antibodies, in terms of adenylate cy¬ clase activity (Mandato et al. 1981; Vitti et al. 1983) and thvmidine uptake (Valente et al. 1983a,b (Vitti et al. 1983 ) and iodide transport (Weiss et al. 1984a ). However, iodide efflux in FRTL-5 is regulated by FSH and norepinephrine through a mechanism which is independent of cAMP (Weiss et al. 1984b ).
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The aim of the present study was to compare the behaviour of rat thyroid cells in primary culture and the FRTL-5 cells toward adrenergic regulation of cyclic nucleotide production.
Materials and Methods

Cell cultures
Thyroid cell primary cultures. Thyroid glands were excised from 5 to 6 week-old Fisher rats killed by C02 asphyxia¬ tion. The glands from 3 to 6 rats were pooled and used to establish primary cultures following the procedure pre¬ viously described for human thyroid cells (Toccafondi et al. 1980) , with collagenase replacing trypsin in the cell dissociation step (Burton 1956 Chemicah TSH was a purified bovine preparation (Winand & Kohn 1970; Kohn 8c Winand 1975) . homogeneous in the ultracentrifuge, with a molecular weight of 27 500; at the time of study it had a specific activity of 27 ± 3 IU/mg in the mouse assay (McKenzie 1958 (Fig. 1 A) . The same adrenergic agonists, however, behave as potent stimulators of the cAMP production in primary cultures of rat thvroid cells (Fig. IB) . The ot-adrenergic agonist phenviephrine and the -antagonist phentolamine have no intrinsic acti¬ vity on the cAMP production in both systems; (Fig. 2) . As it is shown in Fig. 2A , phentolamine is a potent inhibi¬ tor of the TSH-stimulated cAMP production in FRTL-5 cells, whereas it potentiates TSH activity in thyroid cell primary cultures (Fig. 2B) . The regulation of the cGMP production by cate¬ cholamines in rat thyroid primary cultures is simi¬ lar to that described for human thyroid primary cultures ). As shown in Thus, FRTL-5 cells were tested with conditioned medium from primary cultures, whereas the latter were incubated in FRTL-5 conditioned medium.
The data reported in Table 2 demonstrate that incubation with conditioned culture medium does not modifv the response to catecholamines ¡neither cell system studied. The data reported in Table 3 show that the effect of phentolamine on 1'SHstimulated cAMP production in the two cell systems is not modified by incubation with the conditioned media. Furthermore, we investigated whether the catecholamine stimulation of the cAMP production Table 5 demonstrate that, even in the presence of thyroid fibroblasts, FRTL-5 cells do not increase the cAMP production when challenged with cate¬ cholamines and that also in the mixed culture system, phentolamine behaves as an inhibitor of the TSH-stimulated cAMP production in cells.
Discussion
Primary cultures of rat thyroid cells and primary cultures of human thyroid cells display a similar sensitivity to adrenergic regulation of cyclic nucleotide production. Both systems are sensitive to ß-adrenergic agonists which increase cAMP pro¬ duction through specific receptors . As in the case of human thyroid cells, rat thyroid cells in primary culture respond to ß-adrenergic agonists bv increasing guarniate cyclase activity . It (Mandato et al. 1981 : Valente et al. 1983a ) and cAMP-mediated thyroid functions such as iodide transport (Weiss et al. 1984a) .
In this studv the behaviour of rat thvroid cells in (Micheli 1975) and the activation of the polyphosphoinositide cascade (Berridge 1983) . This hypothesis ap¬ pears to be legitimate in view of the observation that TSH and norepinephrine stimulate arachido¬ nic acid production in thvroid follicles (Igarashi & Kondo 1981) and that arachidonic acid stimulates iodide efflux in the FRTL-5 cells (Weiss et al. 1984b ).
